With such goals in mind, a study was undertaken to examine the effects of these important variables on the LCF behavior of As-HIP P/M Rene' 95.
This research was conducted to evaluate and understand the LCF behavior of As-HIP Rene' 95 in three different microstructural conditions in the temperature range of 25 to 871 C (70 to 1600 F). The effect of hold time at 649 C (1200 F), the maximum disk operating temperature, was also studied.
Materials and Experimental Procedure
As-HIP Rene' 95 in the form of two 2.54-cm thick and 15.24-cm diameter disks was the starting material. These disks were cut from a cylindrical compact 15.24 cm in diameter and 45.7 cm long.
The pre- (B) microcracks are seen forming at slip extrusions on the specimen gage section surface. * For the continuously cycled specimens tested at 649 C (1200 F), it was found that regardless of the strain level fatigue cracks initiated from pores located within approximately one pore diameter of the surface (Fig. 6 ).
Since the initiation sites were similar in all cases, the data shown in Fig. 1 The substructure associated with hold time is shown in Fig. 15 . In this case, the dislocation density was much higher than that observed for the corresponding continuous cycling case. However, the LCF life was not significantly affected.
This *The maximum stress in a strain controlled cycle depends on the deformation mechanism.
The trend of the data for our results is consistent with a maximum amount of Y' shearing for condition B with progressively less shearing and more looping for conditions A and C.
2.
Over the temperature range 25 to 649 C (70 to 1200 F) and at a plastic strain range of 0.16%, the longest lives corresponded to heat treatment C, which had the most homogeneous deformation and the lowest maximum stress in a fatigue cycle.
On the other hand, the shortest life corresponded to treatment B, which had the least homogeneous deformation mode and the highest hysteretic stress.
3.
The LCF life, especially at high temperatures, appears to be determined by complex synergistic interactions between the environment and the deformation mode.
4.
At 649 C (1200 F) material in the A condition and tested at low plastic strain ranges had a longer life than would be expected by extrapolation of the high strain data. This was attributed to the small number of slip bands, slip reversibility, and low stresses.
5.
The fatigue life of material in the A condition for a 15-minute hold at maximum strain at 649 C (1200 F) was at least as long as the corresponding data for continuous cycling even though the dislocation density was higher.
This result is at variance with the concept of a negative creep/ fatigue interaction.
